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PROBLEM TO BE SOLVED: To provide a sterilizing and 
purifying method for air and water capable of preventing 
a nosocomial infection or the Legionella infection, 
etc., by air conditioning when this method is applied to 
air, is adequate for breeding of fishes and shellfishes 
or for food processing, etc., when the method is applied 
to the water and is capable of killing the poliovirus as 
well which is considered impossible with chlorine 
disinfection, 

SOLUTION: An ozone-contg. air is successively irradiated 
with UV rays of wavelengths 200 to 300nm and then 300 
to 420nm. In order to treat the water, the ozone-contg. 
air is introduced into the water to be treated, 
simultaneously, many air bubbles of the zone-contg. air 
are formed in the water, and is then successively 
irradiated with the UV rays. The ozone-contg. air is 
irradiated with the UV rays of the wavelength 200 to 
300nm to change the ozone to active oxygen atoms, 
active oxygen molecules and superoxide. The 
ozone-contg. air is then irradiated with the UV rays of 
the wavelength 300 to 420nm to change the active 
oxygen components and the superoxide to the oxygen 
molecules of the base state. The powerful transition 



energy of this time is mainly utilized. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e WO rd which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to air, the sterilization / 
purification method of water, and its equipment, and relates to the method of irradiating the ultraviolet 
rays from which wavelength differs in air and water especially one by one, and performing sterilization 
and purification, and its equipment. 
[0002] 

[Description of the Prior Art] Conventionally, ozone is blown as a germ-killing process of air, and there 
are a method of using the oxidizing power, and the irradiating method by the ultraviolet ray lamp. On 
the other hand, there are the method of introducing ozone into water as a germ-killing process of water 
and a water flow formula UV irradiation method which irradiates ultraviolet rays underwater. 
[0003] 

[Object of the Invention or the purpose of invention] Although spontaneous decomposition of the ozone 
is carried out in ordinary temperature, if a man enters indoors before ozone is fully decomposed in ozone 
sterilization of indoor air, it is detrimental to a human body, and it cannot avoid that remains ozone is 
especially emitted into the atmosphere in the case of high concentration ozone,, and a technical problem 
is in a point .with difficult handling. When air is sterilized using a ultraviolet ray lamp It is mainly 
Ywavelength. 254nm (strictly 2 5 3. 7nm) Although the lamp which generates ultraviolet rays is mainly 
used About a part for the public region which there is almost no penetrating power to the matter, 
therefore does not hit directly, sterilization by ultraviolet rays is impossible for ultraviolet rays, the 
ozone simultaneously generated by irradiation of ultraviolet rays ~ not depending — the amount of 
ozone generated, so that it does not obtain and the glass tube of a diactinism is used increases, and high 
concentration ozone has a technical problem in a point detrimental to a human body like previous 
statement 

[0004] On the other hand, when using ozone for sterilization of water, in underwater, the catabolic rate 
of ozone is comparatively low, therefore ozone may remain underwater, and if this ozone content water 
is used for drink etc., there is a possibility of having a bad influence on a human body or a living thing. 
In addition, a water flow formula ultraviolet-ray-pasteurization method tends to irradiate the water 
which **** the ultraviolet rays of the same wavelength as the above, tends to annihilate the bacteria 
which float underwater, and has the technical problem in the throughput. 

[0005] Therefore, the purpose of this invention is to offer the air which can solve the above-mentioned 
technical problem about residual ozone or a throughput, the sterilization / purification method of water, 
and the equipment for it while it is used effectively and makes a still more powerful operation discover 
not using the sterilizing properties of ozone or ultraviolet rays simply. 
[0006] 

[A means to solve a technical problem and to attain the purpose] The technical problem [ according to 
this invention ] about sterilization and purification of air is 200 to 300 nm wavelength to ozone content 
air. Ultraviolet rays are irradiated and, subsequently it is wavelength. 300 to 420 nm While being solved 
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by irradiating ultraviolet rays, the purpose as stated above is attained. 

.[0007] Setting to this invention method, ozone content air is wavelength to air. 180 to 200 mfi 
Ultraviolet rays can be irradiated or it can be made to generate with a silent-discharge formula ozonizer. 
'[0008] Equipment by this invention for enforcing the sterilization / purification method of air, It is the 
ultraviolet ray lamp arranged one by one at the longitudinal direction in duct-like casing and this casing. 
180 to 200 nm wavelength, 200 to 300 nm It reaches. 300 to 420 nm The ultraviolet ray lamp which 
irradiates ultraviolet rays, respectively, It is arranged to the interior or the exterior of the above- 
mentioned casing, and is wavelength. From the ultraviolet-ray-lamp side which irradiates ultraviolet rays 
of 180 to 200 nm to wavelength 300 to 420 nm A flow of the air in casing by the side of the ultraviolet 
ray lamp which irradiates ultraviolet rays It is characterized by providing the bringing fan. 
[0009] On the other hand, the technical problem [ according to this invention ] about sterilization and 
purification of water forms many detailed air bubbles of ozone content air underwater while introducing 
ozone content air into processed water, and it is wavelength to this detailed air-bubbles content liquid. 
200 to 300 nm Ultraviolet rays are irradiated and, subsequently it is wavelength further. 300 to 420 nm 
While being solved by irradiating ultraviolet rays, the purpose as stated above is attained. 
[0010] Equipment by this invention for enforcing the sterilization / purification method of water, It is 
wavelength to the air fed through an air pump. 1 80 to 200 nm** which irradiates ultraviolet rays 1 UV 
irradiation cylinder, This ** 1 The pump which carries out mixed stirring and feeds the ozone content air 
and processed water from a UV irradiation cylinder, The accumulator which stores in primary the ** 
ozone detailed air-bubbles content liquid formed with this pump, It is wavelength to the ** ozone 
detailed air-bubbles content liquid sent from this accumulator. 200 to 300 nm ** which irradiates 
ultraviolet rays 2 UV irradiation cylinder, This ** 2 It is wavelength to the detailed air-bubbles content 
liquid which flows out of a UV irradiation cylinder. 300 to 420 nm ** which irradiates ultraviolet rays 
further 3 It is characterized by providing the UV irradiation cylinder. 

[00 11] The ozone in the ozone content air introduced into the ozone or the processed underwater one 
you are made to generate in this invention in processed air The sterilization purpose is presented using 
the oxidizing power, and it is wavelength to this ozone. 200 to 300 nm Although ultraviolet rays are 
irradiated for decomposing this ozone and making an active oxygen atom and an active oxygen 
molecule form In this case, active oxygen atom 1 The section changes to a superoxide and is wavelength 
after that. 300 to 420 nm Ultraviolet rays are further irradiated for changing an active oxygen molecule 
and a superoxide to the oxygen-content child of a ground state, in this case, active oxygen molecule 
22.5kcal/mol are in the excitation state which has high energy, huge energy is emitted on the occasion of 
changes, and this invention uses this changes energy - supersensitive **** — air and water which 
should process a powerful germicidal action are brought in addition, active oxygen atom of the above 
[ case / of processing of water ] 1 the section ~ a moisture child - reacting - free hydroxy one — since it 
becomes radical, this hydroxy radical takes the hydrogen atom which the organic substance containing 
bacteria has and it becomes extinct or decomposes, this also strengthens sterilization and purification of 
water 

[0012] It will be as follows if a formula shows many above-mentioned reactions. 
Generation of ozone : 202+hv (180 to 200 nm) -> [40(*)+02] (silent discharge.) -> 203 Or 02+0 (*) 
generation of a generation -> 03 active-oxygen atom and an active oxygen molecule : 03+hv (200 to 
300 nm) -> -- O (*) Generation of 0+2 (*) superoxide : O (*) +0 (*) Changes of a -> 02-active oxygen 
atom and a superoxide : 20 (*) Reaction about a +hv (300 to 420 nm) -> 0202-+hv (300 to 420 nm) -> 
02 active-oxygen atom : O (*) It is under [ formula / of the +H20 -> 2 OH-OH+RH -> R+H20 above ] 
setting. 02 : Mean the organic substance. : The oxygen-content child of a ground state, hv : Ultraviolet 
rays, O (*) : An active oxygen atom, 03 : Ozone, 02 (*) : An active oxygen molecule, 02 - : 
Superoxide R 
[0013] 

[Example] etc. next, example which explains this invention equipment still in detail and concretely, 
referring to a drawing, and states the effect of this invention method by the example of an examination 1 
view 1 **** — sterilization and purge of the air by this invention 10 It is shown, this equipment 10 Duct- 
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like casing 12 providing --**** - the interior of this casing ; _-- corrugated plate 121 it puts \_in .between - 
. having - *"**"*" - the wave-hollow section of this corrugated plate - wavelength 184nm Ultraviolet ray^ 
lamp which irradiates ultraviolet rays 14 ** Wavelength 254nm Ultraviolet ray lamp which irradiated 
ultraviolet fays 16 and wavelength 375nm Ultraviolet ray lamp which irradiates ultraviolet rays 18 ft is 
arranged, respectively and is a suction fan in the exterior of the above-mentioned corrugated plate. 20 It 
^ is arranged. It sets to the carried-out type currently illustrated and is a ultraviolet ray lamp. 14 5 LGT, 
ultraviolet ray lamp 16 It reaches. 18 Each 4 Although LGT arrangement is carried out, the number of 
these ultraviolet ray lamps takes into consideration factors, such as a degree of contamination of 
processed air, and an amount, and is setup, flow from this entrance 123 of sterilization and purge 12, 
and pass the inside upper part of casing 10, and the path demarcated by corrugated plate 121 — flow and 
pass suction fan 20 — it is discharged by the exterior of casing 10 10 setting - each ultraviolet ray lamp 
14 and 16 and — 18 the light is switched on - having — and suction fan 20 if made to work — processed 
air — casing The passage of processed air is made wavelike for setting up passage for a long time in 
casing to which the size is restricted, and this expanding a processed field. 
teUfiM [0014] Set to this passage, processed air— first ~ wavelength 184nm irradiation by ultraviolet rays - 
\<M i receiving — the — 1 The section changes to ozone. Next, wavelength 254nm Ozone is made to change to 
ocUvwrf n ac ti ye ox yg en at o m and an active oxygen molecule in response to irradiation by ultraviolet rays. In ' 

this case, formed active oxygen atom 1 The section changes to a superoxide, furthermore, wavelength 
^^X^ifSnm after an above-mentioned active oxygen molecule and an above-mentioned superoxide are 
^ jchanged into the oxygen-content child of a ground state in response to irradiation by ultraviolet rays — 
casing 10 from - it will flow out and ozone does not remain in outflow air In the above-mentioned 
processing process about processed air, the ozone and the superoxide to generate have strong oxidizing 
power, and these are cases in processed air. Although it has the function to act on the existing organic 
substance, for example, the bacteria, and to annihilate them, it is the last process which this operation, 
i.e., disassembly of the organic substance, and an extinction operation of bacteria discover most 
powerfully, it is the time of an active oxygen molecule and a superoxide changing to the oxygen-content 
child of a ground state, and the reason is that powerful changes energy is emitted in this case. 
[0015] example 2 views 2 **** — sterilization and purge of the water by this invention 30 It is shown, 
this equipment 30 - air A Air pump for suction 32 Wavelength 184nm Ultraviolet ray lamp which 
irradiates ultraviolet rays 341 Held ** 1 UV irradiation cylinder 34 ** processed water W Raw water 
tub held 36 Vortex pump for vapor-liquid mixture 38 accumulator which stores detailed foam content 
liquid 40 Wavelength 254nm Ultraviolet ray lamp which irradiates ultraviolet rays 421 Held ** 2 UV 
irradiation cylinder 42 Wavelength 375nm Ultraviolet ray lamp which irradiates ultraviolet rays 441 
Held ** 3 UV irradiation cylinder 44 It provides. 

[0016] Equipment concerning this carried-out type 30 It sets and is an air pump. 32 . Vortex-pump 38 is 
fed through the way of the attracted air API and this piping, next check-valve VI which were arranged. 
** 1 UV irradiation cylinder 34 It is fed and is a ultraviolet ray lamp. 341 Wavelength to depend It is air 
in response to irradiation of 184nm ultraviolet rays. 1 The section changes to ozone and this ozone 
content air pipes, on the other hand — processed water W Piping P2 minding ~ raw water tub 36 from — 
it pumps up - having — the same — vortex pump 38 It is fed. This vortex pump 38 Above-mentioned 
ozone content air and above-mentioned processed water are an accumulator at the gestalt of the liquid 
with which mixed stirring is carried out and processed water contains the ** ozone detailed foam in 
large quantities. 40 It is fed. In this case, 1 of ozone An active oxygen atom disassembles the organic 
substance which is floating by the case underwater by oxidizing power by decomposing the section into 
an active oxygen atom and the oxygen-content child of a ground state, and microorganisms, such as 
bacteria, are annihilated. This accumulator 40 The once stored ** ozone detailed foam content liquid is 
piping P3. And reducing valve V2 Mind. ** 2 UV irradiation cylinder 42 It is sent to a pars basilaris 
ossis occipitalis, and is wavelength. The ozone which receives irradiation of 254nm ultraviolet rays, 
therefore exists in detailed foam content liquid is the active oxygen atom which was made to change to 
an active oxygen atom and an active oxygen molecule, and was formed in this case. The one section 
changes to a superoxide. In this case, active oxygen atom 1 The section and superoxide 1 The section is 
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a case to underwater by the oxidizing power like ozone. The organic substance which is floating is 
disassembled, microorganisms, such as bacteria, are annihilated, and it is 1 of an active oxygen atom. 
The section reacts with water, forms a free hydroxy radical, and is this hydronalium. KISHIRAJ1KARU 
takes hydrogen from microorganisms, such as the organic substance or bacteria, and decomposes or 
annihilates these. The active oxygen atom, the active oxygen molecule, and the superoxide are 
contained, and it is **. 2 UV irradiation cylinder 42 The detailed foam content liquid which carries out a 
shell outflow pipes. P4 It minds and is **. 3 UV irradiation cylinder 44 It is sent inside. Set to the 
carried-out type currently illustrated. Piping P4 ** 2 UV irradiation cylinder 42 The upper part and ** 3 
UV irradiation cylinder 44 The upper part is connected and it is **. 3 UV irradiation cylinder 44 
Although made as [ discharge / outside / detailed foam content liquid flows down the interior, and ] 
Piping P4 ** 2 UV irradiation cylinder 42 The upper part and ** 3 UV irradiation cylinder 44 The lower 
part is connected and it is **. 3 UV irradiation cylinder 44 As for the detailed foam content liquid which 
flowed, it is desirable to be made as [ discharge / it is processed going up the inside of this cylinder, 
and / from the upper part of this cylinder ]. above ** 3 UV irradiation cylinder 44 **** — wavelength 
375nm Ultraviolet ray lamp which irradiates ultraviolet rays 441 It holds, therefore the active oxygen 
molecule and superoxide in detailed foam content liquid are made to change with these ultraviolet rays 
by the oxygen-content child of a ground state, it is decomposed, and if the organic substance which 
powerful changes energy is emitted with this change, therefore floats in detailed foam content liquid by 
this energy is microorganisms, such as bacteria, it will become extinct — ******** „ ** 3 uv 
irradiation cylinder 44 from — the processed water flowing out was sterilized and purified In addition, 
since ozone content air is introduced into processed water, I also want to be minded by that the 
enrichment of the dissolved oxygen is carried out. 

[0017] Example of an examination 1 view (sterilization and purification of air) 1 The equipment shown 
is used and it is an example. 1 Sterilization / purification processing of inside-of-a-house air was carried 
out in the mode indicated. The operation conditions are as follows and are about indoor air. 40 Extracted 
sample air which carried out liter ****** RS According to the sampler method, it blows in into culture 
medium, and is 35 degrees C. It sets. 48 Time cultivation was carried out and the number of bacterium 
was investigated. 

Ultraviolet-ray-lamp (184nm): Volume: 180m3 [ 3m room ]. : 30W/100Vx 5, ultraviolet ray lamp 
(254nm) : 80W/100V x 4, ultraviolet ray lamp (375nm) : 80W/100V x 4, floor space : Height to 60m 
three ceilings [0018] A result is the following table. 1 It was as being shown. 
[Table 1] 
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[0019] Example of an examination 2 views 2 It is shown and is an example. 2 Sterilization / purification 
processing of microorganism content water was carried out in the mode indicated. Supply the legionella 
bacteria, bacillus bacillus, and poliomyelitis virus which are a microorganism to a raw water tub, 
processed water is made to pollute, equipment is operated on condition that the following, and it is **. 3 
The processed water which flows out of a UV irradiation cylinder was extracted as a sample, and the 
sample underwater number of bacilli was investigated. 

Inhalation-of-air capacity of an air pump . 15 A liter/min, water supply capacity of a vortex pump . : 
throughput : x 1:135W/100V, ultraviolet-ray-lamp x 1:20W/100V, 5 ton/hr of equipment (254nm) 
(375nm). 5m3/hr, gas mixing capacity of a vortex pump : 0.5m3/hr, ultraviolet ray lamp (184nm) x 1 : 
13W/100V, ultraviolet ray lamp 

[0020] A result is the following table. 2 It was as being shown. 
[Table 2] 
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5. 3 x 10" fa/ml 
4.8 i 10 2 Wml 
1.0 i 10* Wml 


1.0 > 

0 

0 



[0021] 

[Effect of the Invention] this invention makes ozone generate, decomposes this, makes an active oxygen 
molecule and a superoxide form, and performs sterilization and purification of air or water by mainly 
using the powerful changes energy emitted in case these change to the oxygen-content child of a ground 
state. Since the water processed by this invention can be used as an object for food processing, ozone 
content air is mixed in processed water and a dissolved acid quantum increases, it is suitable for the 
water purification for fish-and-shellfishes culture. On the other hand, if sterilization and the purge of air 
are used, the hospital infection which poses the present problem can be prevented, and the register 
ONERA infection which originates in duct formula air-conditioning in a building further can be 
prevented, and sterilization and purification of habitation space can be performed. In addition, if it 
applies to a food-processing factory, a kitchen, and the place where sterilized space is demanded like a 
medical institution, the effect will serve as size. If sterilization and the purge of water are applied, it has 
been a general viable cell and present problem. 0-157 The included Escherichia coli and the 
poliomyelitis virus impossible [ making it become extinct by chlorination ] or very difficult can be 
annihilated, furthermore . The way where the sterile-ization will be attained and environmental 
protection will be brought about if it applies to processing of the last discharge water in sewage 
treatment, and purify the sewage to Nakamizu and it purifies Nakamizu to waterworks further is opened, 
and water resources can be used effectively. 
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g eg b 



eb eg 



e e 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is wavelength to ozone content air. 200 to 300 nm Ultraviolet rays are irradiated and, 
subsequently it is wavelength. 300 to 420 nm The sterilization / purification method of air characterized 
by irradiating ultraviolet rays. 

[Claim 2] Ozone content air is wavelength to air. 180 to 200 nm Claim characterized by irradiating 
ultraviolet rays or being made to generate with a silent-discharge formula ozonizer 1 The sterilization / 
purification method of the air a publication. 

[Claim 3] The sterilization and the purge of air characterized by providing the following. Duct-like 
casing. It is the ultraviolet ray lamp arranged one by one at the longitudinal direction in this casing, and 
is wavelength. 180 to 200 nm, and 200 to 300 nm It reaches. 300 to 420 nm Ultraviolet ray lamp which 
irradiates ultraviolet rays, respectively. It is arranged to the interior or the exterior of the above- 
mentioned casing, and is wavelength. 180 to 200 nm From the ultraviolet-ray -lamp side which irradiates 
ultraviolet rays to wavelength 300 to 420 nm Fan who brings about a flow of the air in casing by the side 
of the ultraviolet ray lamp which irradiates ultraviolet rays. 

[Claim 4] While introducing ozone content air into processed water, many detailed air bubbles of ozone 
content air are formed underwater, and it is wavelength to this detailed air-bubbles content liquid. 200 to 
300 nm Ultraviolet rays are irradiated and, subsequently it is wavelength further. 300 to 420 nm The 
sterilization / purification method of water characterized by irradiating ultraviolet rays. 
[Claim 5] The sterilization and the purge of water characterized by providing the following. It is 
wavelength to the air fed through an air pump. 180 to 200 nm ** which irradiates ultraviolet rays 1 UV 
irradiation cylinder. This ** 1 Pump which carries out mixed stirring and feeds the ozone content air and 
processed water from a UV irradiation cylinder. The accumulator which stores in primary the ** ozone 
detailed air-bubbles content liquid formed with this pump. It is wavelength to the ** ozone detailed air- 
bubbles content liquid sent from this accumulator. 200 to 300 nm ** which irradiates ultraviolet rays 2 
UV irradiation cylinder and this ** 2 It is wavelength to the detailed air-bubbles content liquid which 
flows out of a UV irradiation cylinder. 300 to 420 nm** which irradiates ultraviolet rays further 3 UV 
irradiation cylinder. 



[Translation done.] 
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